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[fiat] 



SXh 2003/12/10 

790-390 

S»A| XI ^= SSSCH ^I^Ah 10^ 402s 

KR 



SON.Sanguk 
720401-1121610 
790-390 
s^ms ^ XI ^ 

KR 



3f SCI Pi}?!0m§ 1= 103s 



KR 

10-2002-0074744 

2002.11.28 

§^ 

^sia xii42^°i ^goii sum #s 

(21) CHBieJ 

aa^ (ei) 



[8i a flieoassi amm sj 



20 
10 

1 

8 



29,000 s 
10,000 a 
26,000 3 
365,000 S! 



430,000 
228,000 



fa 



28-2 




#^ Qx}: 2003/12/10 



■S- L0C(Lab-0n-a-Chip)« SL^M xfl^ #^-§7 ^^tfl a>-§- 

=1^- *]>*fl 4g = $ ^ Afli afl^m 7flA]^ MEMSCMicro-Electro-Mechanical 
Systems) 5L^-^r ^^^1 ^5}5.*| H 2 0 2 -§-^4- tl^S] Mn0 2 5. *±±. 

NaHC0 3 » 7>^S>t1 14 HOC(COOH) (CH 2 C00H) 2 ^ o]a>^^^. ^ 

^ ^-i- o]-g-^ ulAfl ^^ofl cqsfl 7}^ ^4 rfhg-ofl a>-§-^ ^ ^ 

4 ^T^^l 4^- *b5i 3Efe o]a]-^.^ igs$^. o]-g-^j- nlAfl 

ol^E^cq ^ ol^ofl 37)) aj)^. ^ ^tg ^flJE. Hfl<^7l<Hl ^cfl-g- 

£ 1 
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71^(1 ^ tifl 0 <J=7] ^ ZL aflS^lHMICROPUMP AND 

MICRO- INCUBATOR UTILIZING GAS GENERATION AND PRODUCTION METHOD THEREOF} 

£ 2^ ^- 1 *}*HH S. 1^ A-A'^d 

£ 4-& ^- *i| 2 ^aHH ^ 7 ]^| a>a];£, 
£ 5^ ^- 2 -*UHH £ 4^ B-B'^l ^S., 

5=. 6A tfl^l £. 6Efe ^ ^ 2 ncj-s- 7 )^1] ifi-^-g- oj-g-^ ^H^l ^ 
S. 8^r *l] 3 -*3*HH £ 7^ C-C'^i t&^JE, 

s. li^r *l] 5 ^*HH *}-€- 7] ^ ^fl* °l-g-t!: *\}s. wB^l^ ^ # 
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£ 13fe *il 5 €*HH 4^ £ 11^ E-E'^d 

S. 14fe -g- *ll 5 4^ 7 l*fl ^J^§- ol-g-tb ^ 4%. tifl^7l^ 



i ; 


^el€- 7l* 


2 ; 


Si0 2 ^ 


3 ; 


Si3N 4 ^ 


4 ; 


H 2 0 2 7^^-7> 


5 ; 


Mn0 2 ^^^> 


6 


; *Hl*im 


7 ; 


PDMSCpolydimethyl siloxane) 


8 


; Al 5.^ ^-71 


9 ; 




10 


; Al^ogzp. 


11 


; -fHM* 


12 




13 


; SU-8# 


21 




23 


; M 


24 


; H2Q2 7-1 


25 


; Mn0 2 7}^ ^ s}-^ 


26 


; *}4*m 


27 


; PDMS 


28 


; Als.7-1^-71 


29 


; 


30 
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51 



53 ; 



54 ; NaHC03 *W§-ll 



56 ; ^H^Kl 



57 ; PDMS 



58 ; PDMS^" 



59 ; PDMS^I) 



61 ; ^li^HsK! 



"HI ^ ts|^r -*MI*Mlfe MEMSCMicro-Electro-Mechanical Systems) ^-^^r ^ 

LOC(Lab-on-a-chip)fe ^ ^fl^l^- *Wh3.«WHJ 7 l#-§- ol-g-^-^ ^ 

cnf 3.71^ -B-Bluj- #b}^ ^ fAS ^ ^(chip) ^lS. €-*H ^A^r 

€3 5? ^)#* ^3*1^, 3L^, ^Jl^S. ^q-^r ^« =^ 

SiS-s- jioV^ *4J3|-2|3>| p-TASGnicro total analysis systems)7> tfljE^ 

L0C« °l-g-^r ^-Bl a] S ^ e ^^o] ^tg^ ^ 3<*IM cf^ 

^EJ = ^ DNA «g7H<i ^ (sequencing), ^ ^(immunoassay) ^ ^3. >M #^ 
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^S^H^ iL^^r $-3 -S-^l-^ ^M", ^^flflA] BfS. ^32}-» ^ 

2) £*WM:<*] JL^- &*\o) Al*)= ^«.o> ^flA^ 0.^.0] ^s.«l-ZL ^cf. 

<35> n^cfl, o)g^ LQCSl *)-^# $l*iHSr ^ tflo^ ^ o^- <q«_ ^^ ol 

^A^fl, 7fl^ ^ ^^H^r ^71^ ^ ^7l<^^ ^ #713*1 *H1 

5-3 » ^8 = ^ ^1 £4. #7l1& ^=JN ^ ^"Mfc te^l ^l^^l 

-fi^M, ^3 ^^^1 3.7l7> ^^1714 ^-7H^1 7l7l7> ^^£R= ^o] 

^H^H. LOC^ €^^^1 ^"-§-^ ^ ^-g-^- i^A^ 4^5^ ^ 7fl^" ifl^l 

*r 71^ ^=<fl tfl^ tfl*fl# 7fltol A^Cf. 
<36> s^-, LOC^l ^ £.0)01 ^^(celi chip)ol ^tfl 7 > 7>^ A|£ tifl<#7]S if}-^ 

tfl-g- db^ ^]5E. «fl° < }=7]7]- t^J-B^ 4:*g3^ olAV^-^i ^g-^<*j 7^o) Ai^S)o^o> ^f-cf. 

37> o]sq- ^ -E.^ ig^y} ^«fl ^- ^ H2 q 2 .g.^ x]^}7] ^^^>o] 

€ 7}&^ t ^7) 7)% #-^0]] f$s$& Si0 2 /Si3N 4 ^3)-, Mn02« ^^>7] ^ t!r 

^^O] ^^S)^ ^S.^ 2l«fl #7] T^^al}. Ol-f-S]^ AlS^#7l, AlS^«a^ ^ P 
^B^°l ^^S)^, #71 SiO 
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io: 
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2003/12/10 



2 /Si3N 4 W ^€ PDMS1- 7l^I) ^-fr ol-g.^- p]^ ^^-^c).. 

<38> J£ ^ ^- ^*>7i ^ifr -fi-e)^, ^-7] ^ 

$n %7) ^tttt ^^fe ^^e^-^l 0 ! PDMSS]-, #7l PDMSSH ¥<^*lfe 7}S|] ^-4 

A ^ §f^r PDMS^, #7] PDMS^" $H ^"t^lfe- Hfl^^M ^7>^ ^ ^ ^jeeq uflo^ol 
^-zJ-AS. PDMS^ti* 7}x|fe o1a>^.^ ^7l# ?Hlt> ^ ^15. «ti<#7l« *(**t* 

<39> o^, $J=L^ ^-S^H £ ^*H1» ^1^-7)1 

<40> (^A|oj)l) 

<4i> £ 1 ^ 5. 2*r *l] 1 *g*HH 4^ Si0 2 /Si 3 N 4 ^£-3. H 2 0 2 ^4 Mn0 2 » 

<42> £ 1 X£ 2*fl SAl^ B>SSj- ^O], ^ ^] 1 ^AHH 4^ 7l^fl ^S-i- Ol-g-^- 

*M ^H*r Si0 2 /Si3N 4 *W2,3)°1 7l^(l)ofl H 2 0 2 -§-^ 3tb WS(4) 

ol ^SjZL, MnOg* ^V(5), ^14^^(6), *lS.*|#7l(8), ^S(9) £ aUM 5 ^ 

(10) *§■<>} ^€ PDMSCpolydimethyl si loxane)(7)7> ^^14. PDMS(7)^ 7>^£ 
l-eja} ^o]t4 <y-^o] ^^-s)^ Si0 2 /Si3N 4 ^*K2,3)°1 *?e1 2^fs ^ofl & 

# Mn0 2 7> H 2 0 2 ^o]7fl ^r}-. oj^Tfl *H ^ 7)*)]^ nlAfl*||^(6)-a- 
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<43> S. lofl JEA]^ Qo] f H2O2 Wft(4) ^ Mn0 2 ^|**?K5)3fl- 4 5-4 3-71(8) 

AHife 45 ^5)^ ^s.(9)7> sxslk), Ais.^^-7i(8)^ A ist 

7l 4fb 45^<a^(10)7> ^€4. *lB.*l3-7l(8) 4*Sfc *l4*im(6H ^4°l &4. 

<44> JE 3A xfl^l S. 3F^ *ll 1 ^ahh 14s. T^-fr ^5.^1 *fl 

2:^} £5-4. £ 3A vfl4 £ 3C^r Mn0 2 4#* ; ?K5), *H*Bl£(6), 45L4#7l(8), 45(9) 
^ 45^<a^-(10) ^-t- PDMS^l ^4cr 44^4, £ 3D ifl4 £ 3F^r <S4€- 

H 2 0 2 -§-^ ^W?K4)* ^4-2 5. 3C«H4 §4€ PDMS» ^ ^-%r 3J°14. 

<45> £ 3A ifl*l £ 3F^1 4^- 4^-4 ^o] sl^tf. 

<46> ( a ) £ 3A*fl £4€ ^-o] , ^33. 71^(12) 41 ^ SU-8* ^^£S*>Ji 

sflE|^«H 4 65 w ^^b4. 
<47> (b) £ 3B41 S.4€ T3>^ ^o], zl ^ofl SU-8-2.5 (a)4 *^3r SHI-44 #-8r 

<48> ( c ) JE. 3C41 3E4€ 44 ^°1, 4^(12) ^ 4€4 SU-8fKl3)3H PDMS* ^31 

$tl4. 

<49> (d) £ 3Do)l E4€ *}<4 ^o], 7l^(l)fil 44 4^°11 Si0<>4(2)4 Si3N 4 ^(3) 

* 4315 *3^4. 

<so> (e) 3E 3E<M| :S4€ 44 . #71 Si0 2 /Si 3 N 4 ^(2,3)c>l ^€ ^3^- 7^4 455 

^41 HMDS(hexamethyldisilazane)4 AZ 9260 3E.5.5114— —(phot ores ist)# 4315. 44E:3E.4 
jl 44€ 4^3.» 4-8-4°* 4^1 # in^Jl ^#^4. 44, RIE (reactive 

ion etching) Si3N 4 4^r BHF(Buffered HF)-g-^ °.5 SiO^* *fl4t!:4. 
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^R^Sl TMAHCtetramethylammonium hydroxide)^. ^z^&M H2O2 -§-^ ^^^(4)^: 
<5i> (f) £ 3F°fl ^o], (cHH PDMS» 71^3). SU-8 

<52> (^AH12) 

<53> £. 4 ^ S. 5fe *fl 2 rt)-^ 4^^- h 2 0 2 Mn0 2 » 3 

i^^b ^£7} ^-§-^ <Bi 1>^-§: °l-§-t!: ^4 ^ A>A]i ^ JE. 4^ B-B'*i 

<54> *|] 2 €^HH 4-^, *L#» < y7>«3-^r "t^iLS 3^Sf^ ^0}^ 

Mn027> h 2 c^ -§-^ 7i^i7> t^s^, °m ^ -e-*n» 

H# H 2 0 2 -g-^ Mn0 2 £r ^7} o]^oi)c 3]^ h 2 0 2 -g-^ 

<55> ;£ 4 * 51 5*1] 3EA]^ *}-<2j. ygx$<i) 2 -MaHHI rcj-^- 7 l*ll °l-§-3b 

44 -frBj«(21) $H H 2 0 2 -fr^-fr 7-]^7j;(24)4 ^5)^L, 7^^-7>(24) ^} 

I4i(23)°] Hfe iL3|^iLS Hfl^£)T^, n ^ofl Mn0 2 7^4 ^^r 44^(25)ol *$^s\ 

*] zl lapt^H^r ^^K24)-8r ^*>4 , *Hl^m(26), *\£.z\%7)W), ^-51(29) 

^ ^«3 :: ?-(30)7> PDMS(27)7> 

<56> £ 4<*lH 7i#^-#(24):2)- ^1^^-71(28) A>oHl^r ^^tt ^3.(29)7}- 

&°-4, h 2 0 2 -g-<3 *i#^#(24) ^ AlJM# 7 ](28) ^^fe H 2 0 2 ^ *llL» ^°^7] fl* 
^^^-(30)71- 5*4- ^15-^^-71(28) 44^^(26)4 ^£)<H Sa4. 
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*fl 2 <S*1°H *W 7]^fl ^aj^. ol-g.^- p]Afl Jg = <s] tflif 2 cm x 1 cm (7}S. x 
AflS.) clef. 

<57> £ 6A xfl^] 5. 6Ett £ ^ 2 ^AHofl rt)-^ o]^.^ H 2 0 2 Mn0 2 

<58> £. 6A tfl^l £ 6Eofl ^0.3). ^-ol ^^tj-. 

<59> ( a ) £ 6A 6fl ^ ^^(2i) $h *$^*\7} w^^-f-a- 3= 

0.2 /zm^ ^^^4. ^ 2 ii x 2 «sl ^ 30 ^ Ajaog. *g^c|- 

<60> (b) £ 6B<*1] HMDS^ AZ 5214 S£3l*l^H(photoresist)-I- *Hl5. ^ 

<6i> (c) £ 6C°fl JE*]€ w>^- £o] f h 2 0 2 -§-^!4 Mn0 2 ^ PDMS# 

<62> ( d ) £ 6D<^1 ^-o], sJ-ef-^-g; ^ Mn0 2 7]-^ ^ji, 2 fd^- 

#(25)^ 3-$^K 

<63> ( e ) £ 6E°fl tij-sq- £o] , nl^^ ^o] i%s$Q PDMS(27)» -g-^ ^ 5 

<64> (^aH3) 

<65> £ 7 $ 5. 8£- ^ 3 *M°W irj-ej- NaHC03» *>-8-*Hr °1 
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<66> Tfi^ 3 ^AH]cfl v%rZT& t NaHC0 3 fe d] 7 y^ ^ ^ 

7>^s)^ 4^- sH-^Hl o]*j] Na 2 CQ34 # ^ o]avs}.^s. £-*f|€4. 
<67> 2NaHC03 (5) -> Na 2 C03 (s) + H 2 0 (/) + C0 2 ig) 

<68> oj^Tl] ol^B]-^ ^^7lM- ^^fl^ ^ofl ^ 0.^1- ^(^tfl^ ol^A]?!^. 

<69> J£ 7 3? 5. 8*1) 51*1^ «>*f *j| 3 ^A)^ofl rcj-^ 71^ ^gMj-fc 

^H*r ^m(31) 3H] ^ ^ *H 1^(33)ol ^^S)JL, 

PDMS» *>-§-*M NaHC03^ *1 #^-#(34)°] NaHCC>3» <>1 tt^] ^ ^ *l>*Pfl\i 

(36), ^^^-71(38), ^51(39), ^^-(40) ^<>1 ^€ PDMS(37)7> ii^i}. 
<?o> igx$<i\ 3 >gX\d\}d\) 14s Nances a>-§-§>^ ojAVs}.^ o}-g-^- ^4 

^ ^lS^-^^r J£ 6A S. 6E<^1 H-^-\f *\] 2 <M*HH rtj-s sj-e)-^^- o}^}^ H2 0fe -§-^4 
Mn0 2 » 3^Hr ^27} -ttdb ^^^3)- ^^-s]-^, Mn0 2 

4l£r s^(25)#ol ^e^n} h 2 0 2 -g-^tfl^oj] NaHC0 3 7> ^^s)^ 3 

<7i> (^aH]4) 

<?2> £ 9 ^ 5L 10£r ^1 4 ^*HH 4ef NaHC0 3 ^ H0C(C00H)(CH 2 C00H) 2 ^ ^# 

^3> *\) 4 ^Al^ofl NaHC0 3 2f H0C(C00H)(CH 2 C00H) 2 ^ ^-§-£r n #Efl3.±r 

^^M", °}7H #o] 7>«fi^l^^ H0C(C00H)(CH 2 C00H) 2 7> ^r-§-^ ^7fl^ cf^- 3^ 

<*HH*1^ NaHC03^ #-§-*H H0C(C00H)(CH 2 C00Na) 2 fif # ^ oJaVs^^ ^^t\] £t}. 
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<74> 



3 NaHCQ3 (s) + H0C(C00H)(CH 2 CX)0H)2 (s) 



<75> 



-> H0C(C00H)(CH 2 C00Na) 2 (s) + 3 H2O (7) + 3 CO2 (g) 



<77> S. 9 ^ £ 10*1) B><q- £o] f ig^o] ^ 4 >gXJofl6fl 4f 

D M1 ^Hfe -^^(41) ^ ^ ^-^-i: °l-g-*M 1^(43)^1 ^SU, 

PDMS» A>-g-i3H NaHC03^|- H0C(C00H)(CH 2 C00H) 2 ^ ^# ^ #«<Mr *13-**K44)°1 ^^4. 
sHHJ#(Parafilm, ^l]SA> : Pechiney Plastic Packaging, Chicago, «<Hr HHr^l €#-2-3. 1 
-§: ^Tfl aj^g. #«J-^(45)* 1^(43) $H NaHC0 3 ^ 

H0C(C00H)(CH 2 C00H) 2 ^ ^ tf]*Pti\i(46) , *}3-A #71(48) , #3.(49) ^ ^ 

^(50) ^€ PDMS(47)» Stt^. <W 1=14 ^^(43)^.5. 7}<I*p3 4e)-€# 0 l ^r°- 
#*£(45)°) #o] H0C(C00H)(CH 2 C00H) 2 ^- NatCO^ «V-§-o| o]a]- 

<78> i£T$<>\ ^4 ^Al^ofl 14s. NaHC03S]- H0C(C00H)(CH 2 C00H) 2 ^ * 1-^^- 

^1~8-*H °l-g-^ f]4 ^^°] ^S^^r 3E 6A £ 6E4) q-BV 

^ 2 ^aHH 4^. 3^5f^^- ol-g-^}c^ h 2 0 2 -g-^ Mn02» 3e}*Rr ^27} ^-§-^ 

o|-g-^j. nlAfl ^2:^-^31)- ^IsM-, Mn0 2 7>^-Sf ^-^(25)#<^1 ^5)-^ 

4^01 ^h^jx n tfiAioil ^-^(45)0] ^o^b}, h 2 0 2 -§-<*]tflAHl NaHC0 3 ^ HOC(COOH) (CH 2 
C00H) 2 £] ^#o] ^o] ^ol^>rf. 

^9> (^A]«m 5 ) 
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<so> £ii tfl*l 13£- £ 5 €*HH1 ^ ^F-wm ±.% 4s. 

tifl<y=7]^ #-!jL ^ ^ a>a]£ * s. 11^ E-E'-a ^5.°]^. 
<8i> ig-tgo} x| 5 ^Alcflofl n^aig, NaHC0 3 3 <13-S1H S)*fl ^Stb ^s^^} 

<?l(air line)(^H]5fl^)(56)^ **fl = ^ 3. PDMS^(58)^8: 

W^fl ¥tl 4S «fl°<f^^ C02» *^*H pH at^l-fr 7>^)-7j| «th 
<82> £ 11 £ 13<^ «H- ^r°l, 4 5 -€*HH 7}n] 1H3^: <=>l-§- 

i& ^ M]S Hfl^7lfe -R-^l^(51) ^ =-4* ol-g-^ BlAfl <1*I(53H 

^^BlJL, PDMS» NaHC0 3 ^^3:(54)o] ^-^t^. n $H *1Hb1-°1(56)o1 ^3 

€ PDMS(57)» NaHC0 3 * n. ^ ^H3^ g^fr PDMS^(58)°1 ^ 

<>|s|-ol (media HneH ^-z*-£.3. ^€ PDMS^7fl(59)» m^H ^ 43. ^<g=7]7> ^A^t}. 

o]^7fl ^ 45. «fl^7Hl t>lxq<H ^^-1- M «fl<£^*)- ^Ml *14 I 

*H NaHC0 3 » &m}<$ ^1^^* °1 ^ *14 

<83> ^. ^ 5 ^H]o)l ucf^. 7131 °l-§-^r ^ 45 tifl«y=7l^ ^ ^ 

<84> (a) -H-2l^:(51) ^M"fe-§- ^ 0.2 ^ ^M|S ^S^tf. 

<85> (b) HMDS** AZ 5214 5.S.Bll*l^H» ^l^S^ , 1^ ^ 4i3f 

*M 7>5»1^ 2*^:4. 1^(53) ^1 ^g-Sl 'WItt* ^Ml iSBfl^l^H 

» 47^4. 

<86> ( c ) NaHC03* *1#*M ^tb ^^#(54)* ^^7l PDMS» 
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<87> ( d ) g| o]5E) ( wa fer H SU-8^: s| ^SLS.^ ^ *r^# , S. 14^ ^ 

^ 3Hr ^H^Kl (56)^1 <#^<L3- 

<88> ( e ) (d)4H PDMS* Jl^^ <$°\ztfK56)°] MAS. 

PDMS(57)« (cHH ^til^ ^2: $H 

<89> (f) PDMSl- $W si) (wafer) «1| ^-al ^^S3L^r ^#1 70S <>1<?MH 3*]# ^ 

*M (©1* 300 ^ ©1# 500 w P1HS^(58)©1 

oo> ( g ) ( e )°IH ^ti]^ =f-^ NaHC0 3 # ^^tb ^ (fVM PDMS^-(58)-§- 

oi> (h) £ 152} ^^--a- ^ *}^EL«- a}-§-*H ( d ) ^ ( e )^ 

6flo] ^7Kr *im ^ ^l5L^ all ^(^1^^ 51-^1) (61)<^] i4AS. PDMS^7fl(59)» *\] 

<92> (i) (h)©IH PDMSS7fl(59)» (gHH 3H3€ t 1 ^ ^ >H]5. afl^]*- ^ 

<93> o^, Jf*}- Wfl^ol £-^5^ AflJL^ tifl^o)] ol-g-^ ^-f Ail3L7> ^ ^ofl 

poly-L-lysine -g-^ 10<^^ ©1# (g) 3 

<94> ^ ^HH^tt o1a>^-^ T^l^r >fl3. wfl 0 ^7l* f^j^S -g^r^l 1 ?]:, 

-§-€ ^ 
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^ ^oi}. Wl-g-ofl A}-g-% *>3- vj-^iflp} l^^l^ ^ 

on^ ^xfl 7 H1 ^iM. o^nfl, 30%(w/w) H 2 0 2 -§• 

<*\-jr A>-g-^- ^-f , H 2 0 2 -8-^^ 100 tifl 7 > ^ ^3r)Oj A}-^7> Tg-^^, A}-g-E)^- ^nfl^ <#oj| 

4^ a}7>^ ^ £<*(H ^ £-*>*l *r $1^. atb, ^^^-31 ##*>7fl *i| 

^ *T 9X*\*\ *>-M 7]7H tfl^l- ^#£7> *fl^- ^f*M 4^ *W 

L0CM- ^7l7]ofl -%-°}?>}?\} »m7>, 1-3]- ^SAi ^ :?l3H 0 l 

^ ^IS. <>1^H1 3711 ^im-ir ^ ^ 4i wfl°^7Hl ^tfl-g- 4^ Ajj 
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l] 

H 2O2 -§- 6j i ^#^#01 ^€ -M* 71*^-, 

-*7l -^a. 7m #JjMl Si0 2 /Si 3 N 4 W, 

-8-71 Si02/Si3N 4 W ^€ PDMS* , 

#7l PDMStt #7l Si0 2 /Si3N 4 ^-fr A>o]6fl ^jl #7l H 2 0 2 -8-^ ^IWW ^HriLfe- 
Mn0 2 ^ 4*11 #7l Mn0 2 Al^xJ^l, #7l a] 

S *)3-7l<!] <S^S)^ ^1^°^ ^ #7l A}3-Z\&7}4\ S£ t^g- ^^S^M #71 Ti] 

2] 

7] SHI o]-g-^r nlAfl Tfls U-^ofl 

^513. 71 #6f| ,g.# ^-^fl 61 sU-8f-£- ^^^-Jl 3flBl^ *H Mn0 2 7-1^-^, ^o\] 
£W #7] Mn0 2 ^Sjfe AlS^^-71, #71 AjS. 7l#7lSl <H<EH] ££3*r *\3,^ 

^ £ #71 AUM#7l£} ^ 4^ ^.S^M #71 P]A1| 51^-^1 <S^^ nlAQ*|| 

#71 SU-8 # $H PDMS* ^*Rr ^Tflfih 
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